Although the FFM has been found to be relevant for adult populations (McCrae & Costa, 1997; McCrae, Costa, Del Pilar, Rolland, & Parker, 1998) , there is currently little research with adolescent populations. This may be in part because of the limited information regarding the reliability and factor structure of available instruments to assess the FFM among adolescent populations. Valid but brief assessments are needed in order to understand the role that personality plays in individual differences in more general research of psychosocial and behavioural outcomes for adolescent populations. As part of a previous study with the current data set, the relationship between the FFM (Costa & McCrae, 1992) and adolescent risk taking was examined . The purpose of this study was to assess the internal consistency of each of the NEO-FFI scales and factor structure of this measure in a sample of Australian adolescents.
Method

Participants
A sample of 459 (48% female) adolescents aged between 11 and 18 years, from four secondary government schools in Melbourne, Australia, completed both risk and personality questionnaires. The schools were selected in order to approximate a representative sample, with regard to location, of Melbourne adolescents attending regular schools.
Procedure
The questionnaires were administered to the participants, in counterbalanced order, on a group basis. Administration took place during regular school classes and was conducted by two registered psychologists with some assistance from the classroom teachers. The participants were asked to endorse each item with regard to what was most true for themselves. The participants were also informed that there were no right or wrong answers and that they should not concern themselves with the answers of other students. The entire survey took about 50 minutes to complete. Ninety per cent of adolescents and parents approached agreed to take part in this study.
Instruments
Detailed information on the complete survey can be found in . As part of the survey, the participants completed the NEO-FFI (Costa & McCrae, 1989) . The NEO-FFI includes five 12-item subscales to assess Openness, Conscientiousness, Extra-version, Agreeableness, and Neuroticism. The participants were asked to endorse each item on a 5-point scale (i.e., 5 = strongly agree, 4 = agree, 3 = not sure or neutral, 2 = disagree and, 1 = strongly disagree).
Results
The alphas across the five subscales were: .74 for Neuroticism, .61 for Extraversion, .50 for Openness to Experience, .62 for Agreeableness, and .77 for Conscientiousness (see Table 1 ).
Intercorrelation among Subscales
The intercorrelations among the NEO-FFI sub-scales are presented in Table 1 . The significant correlations found among the subscales ranged from weak to moderate (r's = .13-.42, p < .05). Only a small number of subscales did not correlate with each other, including Openness to Experience, which was not significantly correlated with Extraversion nor with Conscientiousness, and Conscientiousness, which was not significantly correlated with Neuroticism.
Exploratory Factor Analyses
Exploratory factor analyses using oblique and orthogonal rotation with an imposed five-factor solution was used to examine the factor structure of the 60 items that comprise the five sub-scales. The rotated factor solutions are presented in Table 2 . The numbers after the dashes correspond to the item number found on the NEO-FFI. The items have been reordered according to their placement on the appropriate scale and factor loadings below .30 are suppressed. Using oblique rotation, most of the 12 items for each subscale had their highest loading ( > .30) on the appropriate factor: 10 items for Conscientiousness, nine items for Neuroticism, seven items for Extraversion, eight items for Openness, and eight items for Agreeableness. Four of the five subscales had items that cross loaded above .30 on other factors. None of the factors had more than four items that had cross loadings on any single factor. There were no crossloadings of .30 or above on any other factors for the items on the Neuroticism subscale. The five-factor solution accounted for 27% of the total variance.
Residuals were computed between observed and reproduced correlations. There were 395 (22.0%) nonredundant residuals with absolute values > .05. The findings for the orthogonal rotation were similar to the findings for the oblique rotation (see factor loading in bold on Table 2 ). Eigenvalues greater than 1 resulted in a 17-factor solution that accounted for 58% of the variance and 3% non-redundant residuals with absolute values > .05.
Discussion
The findings concerning the reliability and factor structure of the NEO-FFI for this sample of Australian adolescents was somewhat mixed. The lowest reliability was found for the items used to assess openness which has been found to be problematic in prior research (see Funder & Sneed, 1993) . Each of the five factors, however, had reliabilities that could lead to the calculation of validity coefficients as high as .70 (after the correction for attenuations; see Schmitt, 1996) . Visual inspection of the factor loading patterns resembles a simple structure giving preliminary support for the five-factor model in this adolescent sample. The statistical criterion for the extraction of five factors did not support the five-factor model. Eigenvalues greater than 1 led to a 17-factor solution. The residual matrix for the imposed five-factor solution resulted in 22% nonredundant residuals compared to 3% nonredundant residuals for the 17-factor solution. Overall, the statistical criterion needed to support a fivefactor model for this sample of adolescents using the NEO-FFI could not be supported.
The reliability and factor structure, however, are not the only criteria for assessing the relevance of the FFM for adolescent populations. The "Nomological Network" of the NEO-FFI should include an assessment of the external validity (see Cronbach & Meehl, 1955) . In prior research with this sample used to conduct the present analyses, the relationship between the five factors and adolescent risk taking was examined . The participants completed the Adolescent Risk-taking Questionnaire (ARQ; Gullone, Moore, Moss & Boyd, 2000) that assesses four domains of risktaking: thrill-seeking, rebellious risks, reckless risks, and antisocial risks. Regression analyses were used to examine the relationship between the fivefactors and the four risk-taking domains. The relationships between the ARQ and the FFM gave preliminary support for the external validity of the FFM. Thrill-seeking was associated with Extraversion, antisocial behaviour was associated with Neuroticism, rebelliousness was associated with Conscientiousness and Agreeableness, and reckless risk was associated with Conscientiousness. Intuitively, the relationships found between the ARQ and traits from the FFM are as expected. For example, it is likely that an adolescent who engages in reckless behaviour might score low on conscientiousness. Or, that an adolescent that scores high on thrill-seeking might also score higher on extraversion (a trait related to an individual's preponderance to seek out social stimulation).
The lexical hypothesis may provide a plausible explanation for statistical criteria not supporting the factor structure for the NEO-FFI. According to the lexical hypothesis, personality traits are represented in natural language. This hypothesis has been reported to have crosscultural relevance and support (Saucier & Goldberg, 1996) . Given this hypothesis, the NEO-FFI may not contain the adjectives or behavioural descriptions relevant to a five-factor model for adolescents (see Church & Katigbak, 1988) . Indeed, it may be that personality in adolescence has yet to consolidate into five clear factors. Notwithstanding, a factor structure with appropriate statistical criteria may have emerged if the participants had completed the NEO-PI-R or an alternative measure that includes several more behavioural descriptions that may have led to a discernible FFM. This proposition needs to be examined by conducting further research on the FFM with adolescent samples. Note: a Oblique Loadings followed by orthogonal loadings (in bold) for each factor.
